One hundred and nine samples of honey representing different botanical types were microbiologically retested for the total number of aerobic bacteria per 1 g, the presence of anaerobic bacteria in 0.1 g, and number of yeasts and moulds per 1 g after one year of storage. The samples displayed different levels of microbiological contamination. The mean of total number of aerobic bacteria varied from 1.9 x 10 1 CFU/g to 4.6 x 10 3 CFU/g depending on the type of honey. This value, in comparison with year 2010 was lower in the case of 75 samples (68.8%), higher in 14 samples (12.8%), and stable in the remaining 20 samples (18.4%). The mean number of moulds and yeasts was 9.8 x 10 1 CFU/g and it was lower in 46 samples (42.2%). In 46 samples no changes were noted. The presence of anaerobic spore forming bacteria was noted in 18 samples. The presence of these microorganisms in 73 honey samples (67.0%) did not change since 2010.
Honey may be contaminated with different microorganisms. In general, the spore forming anaerobes and aerobes are reported as predominant microflora of honey, but several others genera of microorganisms were also detected (1, 3, 4, 8, 13, 19, 20) . The primary sources of microorganisms in honey may be pollen, digestive tract of honey bees, soil, water, air, and nectar. These natural sources are very difficult to control. Secondary sources are closely connected with hygiene of processing, handling, and storage of honey. These sources may be effectively controlled by Good Manufacturing Practice (GMP) (5, 8, 10, 15, 22) . Theoretically, physicochemical properties of honey, such a low water activity, low pH, high sugars concentration, and the activity of different enzymes prevent the growth or even survival of different bacteria in honey (2-5, 8, 10) . In practice, this process depends on the level of microbiological contamination as well as the time and conditions of storage (9, 15) . The aim of the presented study was to evaluate the effect of storage on microbiological quality of different types of honey from Polish apiaries.
Material and Methods
One hundred and nine samples of unifloral (lime, buckwheat, acacia, rape, forest) and multifloral honey purchased from Polish apiaries were retested after one year of storage in dark, at room temperature, in hermetic containers. Total viable count of aerobic microorganisms per 1 g, presence of anaerobic spore forming bacteria in 0.1 g, and number of yeasts and moulds in 1 g were investigated and compared with the results obtained in 2010. The investigation was performed in accordance to the PN EN ISO standards (16) (17) (18) .
Results
The results are summarised in Tables 1 and 2 . The mean total number of aerobic bacteria ranged from 1.9 x 10 2 CFU/g to 4.6 x 10 3 CFU/g in 2011, depending on the type on honey. In comparison with 2010, it was lower in the case of 75 samples (68.8%), higher in 14 samples (12.8%), and stable in 20 (18.4%). The mean number of moulds and yeasts was 9.8 x 10
1 and was lower in 46 samples (42.2%). In 46 samples, no changes were noted. The presence of anaerobic sporulating bacteria decreased in 18 samples (16.5%) and increased in 18 samples (16.5%). The quality of the remaining 73 samples (67.0%) has not changed in this matter.
Table 1
Comparison of the results of microbiological analysis of honey before and after one year storage at room temperature 
Discussion
Many authors indicated physicochemical properties of honey, which should inhibit or even destroy the microorganisms (1, 2, 8, 10, 15, 22) . Several experiments showed a very strong antibacterial activity of honey against different microorganisms, including human and animal pathogens (3) (4) (5) . On the other hand, under certain conditions, such as leaky containers, accessibility of oxygen and water, or high temperature of storage, some microorganisms may survive or even multiply (7, 9, 15) . From the point of view of consumer health security, occurrence of anaerobe sporulating bacteria, including Clostridium botulinum, may have some significance (2, 5, 6, 14) . According to Küplülü et al. (12) Cl. botulinum was isolated from 12.5% of honey samples from retail market in Ankara, Turkey. Rall et al. (20) isolated these bacteria from 3% of samples. Schocken-Hurrino et al. (21) detected Cl. botulinum in 7% of Brasilian honey samples. These bacteria are responsible for the cases of infant botulism. The spores of Cl. botulinum can survive in honey, but they are not able to produce toxins (2, 6) . In some cases, infant botulism may be caused by honey ingestion, therefore, it should not be given to infants under one year of age (5, 6, 11) . In fresh honey, the number of yeasts and moulds is usually low but under some conditions these organisms are able to multiply in honey during its storage (3, 8, 10, 13 (3) . In normal fresh honey, aerobic bacteria are found in a small number (1, 7, 8) . Their high number indicates a contamination of honey from secondary sources (10, 22) . These organisms theoretically should not grow in honey but some of them may persist in it (7, 13, 15) . Our results confirmed the opinions that microorganisms are not able to multiply in honey. Only in a low number of samples, the increasing number of aerobes, moulds, and yeasts, and growth of anaerobe spore forming bacteria was noted.
